(19) 




Europaisches Patentamt 
European Patent Office 
Office europ^en d.es brevets 



(12) 



(43) Date of publication: 

23.02.2000 Bulletin 2000/08 



(11) EP 0 980 825 A2 

EURpPEAN PATENT APPLICATION 

. (51) Int. Cl7: B64D 11/06 



(21) Application number: 99122663.D 

(22) Date of filing: 19.02.1 998 



(84) Designated Contracting States: • 
. BE CH DE ES FR GB IT Li NL 

(30) .Priority: , 20.02.1997 SG 3600497 

22.04.1997 SG 1207697 

02.05.1 997 SG 1306897 

■ .■ ' ( ■ ■ ■■ 

(62) pocMment number(s) of the earlier application(s) irt 

. accordance with Art. 76 EPC: 

98301 233;7/ 0 869 060 

(71) Applicant: . ■ , ' 
Singapore Airlines Limited 
Singapore 819829 (SG) 



(72) Inventors: ' 

• Park, Jdmesi William 

Heme Hill, London SE24 QDX (GB) 

• Haith, Philip 
London N4 2SU (GB) 

(74) Representative: 

Roberts, Gwilym Vaughan et al: 
KILBURN & STRODE, 
20 Red Lion Street 
London WC1R 4PJ (GB) 

Remarks: 

This application was filed on 15 1 1 199 as a 
divisional application to the application mentioned 
urxier INID code 62. 



(54) improyements in transpo'rt accommodation 

(57) A seat for, for example, an aircraft has an.open 
outer shell which embraces a seat portion, a seat back, 
a headrest and a footrest when the seiat is in an upright 
position. Also embraced by the shell are a pair of arm 
rests. The seat is reciinable into a bed configuration 
suph that the seat portion is moved forwardly out of the 
open end of the shell. Simultaneously, the arm rests are : 
movable betweeri the raised position arid the position 
substantially flush vWh the.seat portion. In the bed con- . 
figuration the removal of the arm rests from the raised 
position significantly increases the width" of the bed, 
thus enhancing the comfort of the user. 
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Description . . 

.[0001] This invention relates to improvement? in vehi- . 
cie.seats. The invention is jparticulairly applicable to air- 
craft seats. 5 
[0002] In keeping with reclinable seat sirrangerhents In. 
general, a typical aircraft passenger seat comprises a 
seat part, a seat back, a leg rest and a pair of arm rests. 
- The seat back is movable between a upright position 
' and a.reclined position in which the back is at an attitude io 
that is closer to the horizontal. The ieg rest is likewise 
movable between a lowered position in which it is f 
tucked out of the way against the front of the seat, and a 
raised position in which the leg rest forms an effective • 
extension of the seat portion. is 
{0003] The more elaborate types of aircraft seat are 
configurable as an approximation of a bed. These are of 
particular benefit a long haul flights. Such an arrange- 
ment is usually found in first class accommodation 
where the space afforded each passenger's seat is at its 20 
greatest. However, even though a greater amount of 
space is provided for. each seat in first class accommo- 
dation, there are still severe restrictions on space and 
weight that must be considei'ed when designing the 
seat itself and thie arranigiement of the seaifs in the cabin. 25 
[0004] When the seat back is reclined arid the leg rest 
is raised the seat occupant is able to rest in a recumbent 
posture more comfortable for sleeping. Although the 
first dass seat is wide in comparison to econorhy and 
business class seats, it is still restricted as a bed. A con- so 
siderable ariiount of the width is taken up in the side 
arms which are made as part of the structui-e within 
which the seat components are mounted. In. conven- 
tional thinking, the fact that arm rests are necessary is 
put to advantage by. using thehi as stoMrage space for a as 
fbldable table, and seat and entertainment controls, etc. 
However, if anything their additional uses have tended 
to increase the width of the arms. This reqiiires.that the 
seat portion be narrower or the seat as a whole be 
wider. , 40 

[0005] It is an object of the invention to provide a rnore 
comfortable sleeping arrangement than ttie prior art 
reclihed seat allows. ~ . 

[0006] According to the first aspect of the invention 
there is provided a seat for an aircraft, corhprising a seat 4s 
portion, at least one side arm and a side member.adja- 
cent the or each arm, the at least one side arm being 
movable between a deployed position, in which an 
upper surface of the side arm is arranged as an arm rest . 
in relation to the seat, and a retracted position, in which so 
the side arm is moved frorn the deployed position to cre- 
ate a jgreater wjdth of seat. 

[0007] Also according to the invention there is pro- 
vided a seat for an aircraft cabin comprising a seat por-. 
tion, a back portion and at least one gide arm, the back ss 
portion being movable between upright and reclined 
positions and the seat portion being movable fqrwardly . 
to accommodate the Isack portion in the reclined posi- 



tipn, wherein the at least one feicle ai:m is movable for- 
' wardly with the seat portion. \ 

[0008] Another aspect of a reclinable aircraft passen- 
ger seat is the movement of the. seat back into the 
'space' of the passenger behind.' A seat; defined from 
somewhere behind the back of the. seat in front to the 
seat back is a form of territory The passenger is likely to 
feel that space invaded by reclining the seat back of the 
seat in front into it. Even in the relatively less dense 
seating in first class accommodation, this can. be irrifat- 
ing. Passengers paying premium rates for first class: 
travel are least inclined to put up with this type of ' 
encroachment into their territory . ' . 
[0009] To address this it has been proiDOsed to define 
the territory the passenger occupies by means of a fixed 
shell in which the seat is adjustable. Within the confines 
of the shell the passengiar is able to: adjust the seat such 
that the passenger behind is unaware of any adjust- 
ment. The seat has a fixed space defined by the shell 
that is not modified by the actions of the occupant at any 
time. However, the seat inside a fixed sheil is likely to be 
elaborate, complicated and costly in :cohstruction. It is 
also likely to be significaintly heavier because of the 
eoctra cladding required.. The fixed shell is also a com- 
promise on the versatility of the seat adjustment if the ■ 
shell is not to be excessively large ih .the first place. 
[001 0] It is also an object of the inveritiori to accommo-" 
date versatile adjustment of the seat without compro- 
mising the space available to other passengers. 
[0011] According to another aspebt of the Invention' 
there is provided an aircraft in which the inboard line of ' 
seats includes rows of pluralities of sdats arranged in a 
mutually converging relationship, ' ' < ■ . . •. 

[001 2] Furthermore,, the provision of -aricillary equip- 
ment such as-.a television monitor, a table surface, stow- 
age space, etohave been provided according. to largely 
the sarrte formula up to now. For example the television 
nionitor or table surface is stored in' the seaf. "This is 
often inconvenient to use, requiring a sequence of 
manoeuvres to bring the i^em into a usable position. It 
can also add to the bulk of the side of the seat When 
space requirements may place an emphasis oh making 
the seat as narrow as possible. . 
[001 3], The invention also provides a passenger seat 
for an aircraft comprising a seat and a console in front of 
the.seat, the Console containing ancillary equipment for 
use by the seat occupant. 

[0014] Another object of the invention is to provide 
• ancillary equipment in a space-efficient and convenient 
arrangement in a seal for an aircraft. 
[001 is] Thus, also according to the invention there is^ 
provided a Stowable table for a vehicle accommixlation 
unit, conriprising a bulkhead panel for supporting the 
table, a table top pivbtably mounted to the bulkhead to 
be pivotable between an depjoyed position and a stored 
position about a pivot point which is recessed in relation 
to the bulk head, and a groove defined iri the bulk head. 
. thb top being receivable. In the depfoyed position, along 
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the groove such thai the top '.is fnaintairied in the 
;, ' . deployed position when repeived in the groove. 

[0016] The invention kiso provides a seat for a aircraft 
. comprising a seat, a console for ancillary equipment in 
. front of the seat, a side unit extending' from' one side of 
, the seat to the console and having a guide therein, a 
table surface mounted to run along the guide befween a 
stowed position |n the console and a deployed position 
outside the console. ; ' 

? 10017] Accoi^ding to the invention there is further, pro- 

vided a display screen console for a vehicle accommo- 
dation unit, cornprising a display screen, a display 
. screen Stowage space and a stowage space cover in 
which the stowage space cover is: movable to an open 
\ position to allow the display ■ screen.; to be moved 

c between a display position and stowed position and the 

stowage space cover is further movable to a closed 
position to coyer the stowage space when the display 
screen is in either position. ■■ - i; . 
. . [0018] Another problem associataJ with the i-edined 
. aircraft passenger seat configured as a bed is that it has 
■i marked undulations. defined by the different attitudes at 

which the back, seat portion ancf leg rest lie. A normal 
. bed is flat: This allows the various contours of the.. 
. human form to b6 accbmmodaited. by. the cushioning 
effect that a mattress has.; It is far less the case with a 
reclinable aircraft seat unless the d'esign.Qf the seat is of 
.;! sufficient complexity.toallow.the seat components to lie 

flat The added complexitymay have .attendant space 
^ ; and weight disadvantages. . , 

[0019] If the undulating form of the reclined seat can 
^ be corisidered to have peaks and troughs, theorise to the 

peak at which the end of the seat meets the leg rest 
. generally coincides with theWp borte oithe recumbent 
occupant This is an unyielding extremity that should be 
absortied by a cushioning, part of the seat, but is not. , 
SiiTiilarly the waist region above the hip is often a recess 
in the human form. This is itiet by a trough at the junc- 
tion of the seat back and the seat portion which can be 

;( painful on the spine if ttie occupant sleeps on one side 

for an extended period. • . ' •; 
[0020] As a further complication the seat must be able 
to adopt configurations intermediate the fully upright 
and bed positions. Iri so dding, the seat components 
should be arrangeabje. In a form that is sympathetic with 

•i . the body in a recumbent, but not supine, posture. 

[0021] Thus, it is an object of the invention to provide 
a seat that can adopt a bed configuration and is able to 
support the recumbent hilman form more comfortably. 
[0022] According to the invention there is also pro- 

« vided a seat for an aii-craft comprising a seat portion 

and a back portion, the back portion being movable 
between a substantially upriight and a reclined position 

• in relation to the seat portion, the seat portiori being 

movable forwdrdly to accommodate the back portion in 
the reclined position, tfie seat further corriprisinig a first 
member arranged toward the front of the seat portion, 
which member is adjustable as a support to cornpen- 
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sate for undulations in the seat when the back portion is 
in the reclined position. 

: [0023] The facilities associated with an aircraft seat 
often include a table that can be folded away when it is 
' 5 hotneeded. Conventionally, afoldabletableis stowed in 
:. the area of the seat. However, it has now been recog- 
: nised that the table can be stowed not as part of the 

• seat itself to allow greater flexibility in seat'design. 
[0024] Thus, it is also an object of the iriventiqn to pro- 

10 vide a stowable table for a vehicle" accommodation unit 
r that is arranged to have less inipact on the design of the 
seat. • ; 

[0025] While the seating in a first class;cabin of an air- 
craft is considerably less dense than it. is in business or 

ys economy class, the arrangement of the seats in rows is 
not conducive to affording the seat occupants much pri^ 
: vacy It is possible to install small screens between 
seats that can be raised and lowered by one of the 

>. . occupants at will. However, the act of raising the screen 

20 Can be viewed as an anti-social act in itself which may 
make some people reticent about using it at all. It is 
preferable to arrange the seats to afford the requisite 
levei of privacy, such that erection of further privacy aids 
by the seat occupant is likely to.be needed. 

25 [0026] : It is a further object of the invention to provide 
a seat . arrangement that affords a sense of a greater 
degree of privacy than commonly used seating arrange- 

c ; ments in vehicle accomrnodation. 

[0027] Further problems with knowri consoles arise 

$0 when maintenance, repair, installation or rertibval of a 
: Seating unit is required. In order to keep aircraft ground 
time sis low as possible it is desirable to be able to carry 

- -. out those steps as quickly as possible. To facilitate rapid 
access to the fastenings, holding each seating unit in 

35 ;: place, in particular those provided behind the unit, it is 
preferable to provide a gap of 3" (J.S cm) between the 
back of one console and the front console of the unit 
behind. This. allows the bolts, or other fastenings to be 
easily reached, and provides' roorri for manipulation of 

40 - the work tools. In known systems incorporating a fixed 
. sheli behind thebackportion of the seat, this gives rise 
to problems, in particular over a number of seating units, 
in that the amount of cabin space available is reduced. 
[0028] It Is an object of the inventjon to provide an air- 

45 craft seat capable of being accessed for removal or 
: matntenahpei quicWy and easily. 
[0029] According to the invention there is provided a 

• 'seat for an. aircraft comprising a seat portion, a back 
■ portion which, is movable between an upright position 

50 and a reclined position, and a back shell arranged 
behind the back portion,- at least a lower portion of the 
she(l being movable rearwardly to accorhocjate the back 
portion in the. redined position. 

[0030] . In: the upright position, therefore, working 
55 space for maintenance etc. is provided behind the back 
shell, Hovyever, when the seat moves into the reclined 
position, this space is filled. As a result,^ the fastening 
behind the seat are easily acdessible vyithout atiy reduc- 
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tion in the cabin space available for passenger accomo- . 
dation.- 

[0031] The present invention is defined in the accom- 
panying independent claims. Some preferred features 
of the invention are.recited in the dependent claims, 
[0032] The invention can be put inltjpractice in vari- 
.ous ways some of which will now be described by way 
of example with refereh'ce to the accompanying draw- 
ings, in which: , 

■ Figure f is a partial lateral cross-section dl an air- 

■ craft cabin ; ■ 

Figure 2 illustrates a. seat according to the inven- 
tion;. ■ 
.-.Figure 3 illustrates the seat.of Rgure 2 in a replined 
position; : 

Figura 4 is a fragmented view of the cladding and 
trim of the seat of Figure 2; - ^ 

. -Figure 5 shows detail of the frame structure of the 
seat of Figure 2; 

Figures 6 and 7 show detail of an alternative to part 
of tfie seat mechanism of the frame structure of Fig- 
. ■ ure 5; 

Figure 8 is a cut-away view of the seat of Figure 2; 
Figure 9 is a partial lateral cross-section of the bulk- 
head of the cabin of Figure 1 ; 

' Figures 10 and .11 are platis of alternative seating 

I . arrang ements for the cabin of Figure 1; ' 
Figures 12a) and b) illustrate a side view and plan 
of a further embodiment of the invention; and 

: Figures 13a) and b) illustrate the seat of Figures 

: 12a) and b) conf igured as a bed." 
Figures 14a) and b) illustrate a fuilher embodiment 

.^ of the invention; 
Figures 1 5a) to e)- iljustrate ttie seat conifiguration of 
Figure 14 in a bed corrfiguration; 
Figures 16a) and b) illustrate the seat of Figure 14 

.• in use; 

Figures 1 7a) to f) Illustrates tfie movement of part of 
. . the seat of Figure 14; 

Rgures 18a) to c) illustrate a seat mechanism; 
Figure 19 illustrates a detail of a table carriage; 
Figures 20a) to d) illustrate a further embodiment of . 
the invention in use; 

Figure 21 illustrates detail. of a table and carriage; 
. Figure 22 illusfrates the table of Figure 21 in, the 
seat of Figure 14; 

Figur'e 23a) and b) illustrate a variant on the seat of 

■ Figura14; ■ . • . . 

Figure 24 illustrates a modification of the seat of 
Figure" 14; 

Figures 25 to 27 aref plans of aircraft cabin spaces 

stowing seating arrangements; 

Figure 28 is a side view showing a displaiy screen 

mounting arrangement . 

Figures 28a to 29d show, schematipally, aspects of 

an articulation inechanism for a seat in a seating 

position;. 



Rgure 30 shows, schematically, the seat of Figures 
29a to 29d in a partially i-eclined position; and 
Rgure 31 shows, schematically, the.sieat of Figures 
29a to 29d in a reclined position. . 

s • ■ ■ 

[0033] Referring to Figure 1 of the drawings, a cross- 
section through the first class cabiri space of an aircraft 
-. fuselage 10 is shown. It comprises two outboard lines of 
seats 12/14 running' fore and aft, and a double inboard 
. 10 line of sfeats 16. the spaces betyveen the lines of seats 
are the aisles 18 running generally along the aircraft. 
Figure 1 Illustrates two alternative cabin arrangernents. 
To the left of. the central broken line l-l, the outer line of 
seats comprises single seat^ 12. to the right of , the cen- 
ts tral broken fine, the outer rovir of seats comprises a dou- 
ble row of seats 14. The fuselage confiprises..an outer 
skin 17 and an inner bulkhead 19. , 
[0034] One of the seats is shown in Figure 2. In this 
case, it is a single line seat 12. It comprises a seat por- 
20 tibn 20. a back rest 22, a head rest 24, a pair of side 
arms 26 and a leg rest 28. The. seat cdmponerits are 
contained within a seat shell 30. A.privacy scre'^n 32 is 
. mounted on one or both sides of the shell 30, depending 

• on the position of the seat relative to the others. An 
ss; ancillary side unit 35 is positioned in the space between 

the seat and the aircraft bulkfiead. The ancillary side 
unit 35 houses a stowage locker, table and mbuntings 

• for a combined seat and entertainment control unit. 
fb035] The ancillary units 35 for a pair of centi^al seats 

30 16 exterid between the seats on tfie sides rerribte from 
the respective aisles is. . • , 
[0036} As with any conventional seat for an aii-craft on 
a long haul route, it is. irnportant that it functions well 
both a a seat and as place fbr'sleeping...Turning a seat 

3S into a bed^ while keeping to the space, weight .dtid crash 
' load requirements for an aircraft, involves compromises: 
Usually, this has resulted in the seat not transforming 
into a . sleeping surface that is completely acceptably 
• comfortable. . . . -'. . 

40 [0037] As indicated in-Figures ^ and 3, the head rest 
24 at the top of the back rest 22.projects but of the top 
of the rear of the shell 3a in the seat configuration. The 
; various other components of the seat emerge outwardly . 
from the open front of the shelf to forrh a bed. The seat 

4S , portion 20 slides forward supported on a slide 34. The 
leg rest i28 rotates upwairdly about Its connection with 
the seat portion 20. A foot rest 31, emergens tetescopi- 
cally from the projecting leg rest 28. the seat portion 
20 moves fonward, theback rest 22 and the head rest 24 

50 recline into a substantially horizontal attitude behind it. 
: [0038] In previous seats for aircraft the comfort 
afforded by the seat in the bed configuration is compro- 
mised by the lack of width. To address this the seat 
according to the invention also has the side arms 26 

55 arranged tp be movable with respect to the shell 30. The 
side arms rriove fonward with the seat portion 20 as tfie 
seat is reconfigured into a bed.. As a beneficial addition 
to the effective width of the bed, the side arms 26 are. 
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also collapsible to.lie substantially flush with the upper' 
level of the seat portion. In the recumbent position, the 
average person will find that his or her bottorh would 
ndrrnally Ije adjacent the. side, arms 26 when they are 
advanced -with the seat portion. Thus, by being able to 
retract the side arms, or otherwise move them out of the 
vyay, the effective width of the bed is optimised in the , 
area where the width is often most ne«ded. 

'-■ [0039] In order for each arm to move out of the vyay, 
when the seat is arranged as a bed, it cah. move:doWri 
flush with or below the seat as shown iri Figures 3 and 

. 5. Alternatively, it could refract sideways into the tlad- 
ding, Furthermore,the arm may be arranged to move 
with the seat between seat and bed configurations or. it 
could retract in the same position and not move with the 
rnoving seat. In these alternative forms, the effective 
width of the seat is increased by the refraction of either . 
or both arms. . . ' 

. [Q040] Figure 4 illustrates the comporierits of the' seat 
shell 30 and the adjacent ancillary si.de unit 35 for an 
outer seat. The shell comprises a main bucket part 36 
that extends around the seat components. Various 
pieces of trim and cladding 38,40,42,44 are mounted on 
the outside of the bucket. The privacy screen 32 is 
retractable within the space between one side of the 
bucket 36 and ttie side cladding 42 under the power of a 
motor 46 mounted to the bucket, the side of the bucket 
36 and the cladding 42 define an aperture through 
which the screen 32 projects in the deployed positioh! 
The stowage compartment is defined between the inner 
bulkhead 19 pf the fuselage 1 Q and a srde wail 48 whibh 
also forms cladding for the fuselage side of the bucket 

'36.' .:■ . ;. ■ - 

{0041] The utilities units for a pair of central seats 16 
extend between the seats and the sides remote- from 

. the respective aisles. . ' 
[0042] One mechanism for driving the seat between 
the seat and bed configurations will now be described 

■ with reference to Figures. The various cushions of the 
seat are mounted on an articulated frame arrangement. 
A seat frame 60 is mounted on a seat carriage 62 ttiait 
iSi.in turn, mounted on a pair of wheels 64'.(0ne shown), 
on one lateral side, and in a drive unit 66. on the other 
side. The . drive unit 66 comprises a longitudinally 
extending retaining channel .68 into which extends a 
downwardly turned lip 70 of the carriage 62. The. end of 
the lip rjjns on a set of ball races (not shown) in the 
charinei 68. A threaded worm (not shown) attached to 
the rear end of the lip 70 is engaged by a worrri screw 
72 attached to a drive motor 74 mounted on a floor plate 

J 76. The seat portion is driven backwards or. forwards 
^ according to the rotatiori of the screw 72 as driven by 
the rhotor 74. . . . 

[0043] Figures 6 and 7 Illustrate an alternative drive 
arrangement forthe seat carriage 62. A carriage bracket 
78 supports a pair of spaced ball races 79. The bracket 
Is iformed with an internally threaded hol^ 75, The hole 
Is engaged with the worrri screw 72 that is driven by the 



motor 74, As the screw 72 rotates under the power of 
the motor, the seat carriage, attached, to the bracket 78, 
is drawn along the retaining channel 68 on the ball 
races 79. 

5 [0044] A leg rest frame 80^is pivotably attached to the 
front of the seat frame 60 by a laiterally extending front 
pin 82. The leg rest frame 80 comprises a pair of spaced 
- members 84 on each of which is a slidable extension 
frame. 86 for the foot rest 31. The extension frames 86 

10 are driven by a rack and' pinion 88/90 powered by a 
motor 92. As the leg rest 28 is deployed, the extension 
frame 86 is. caused to project beyond the members 84 
until prevfenfed from further movfement. Thereafter, the 
rack $8 drives the leg rest upwardly to lie substantially in 

1S the plane of the seat frame 60 with the foot rest 31 
deployed. - 

[0045] A back frame 94 is pivotab|y secured to the rear 
of the seat frame 60. A motor 96 drives the back frame 
94 to rotate about its pivot through a drive shaft 913 
, 20 engaging, a quadrant gear 100 through a gear wheel 

■102.'.. 

[0046] Each of a pair of side arm frames 103 com- 
prises an articulated member which is pivotably secured 
at each respective end to the back frame 94 and to the 

SB seat frame 60: As the back Is • reclined., the distance 
between the two pivots of each side arm frame 103 is 
increased, causing the components of the. side arm 
frame to be dravynflat When the back frame 94 is lying 
substantially flush with the seat frame 60, the side arm 

30 frames also lie sutistantially in the plane of the seat 
frame 60, When the backframe is raised, each side arm 
frame 103 articulates about its joint to be raised into a 
deployed position above the level of the seat frarhe 60. 
[0047] It will be appreciated by the person of ordinary 

35 skill In the art that the side arms can be raised and low- 
ered in other ways, such as by being moved vertically, 
independently of the movement of the seat, back frame. 
Also, the side arms can be moved in other vyays so as to 
■ increase the effectivie width of the seat as a bed. For 

40 example, each side arm could be folded laterally side- 
ways abbut a hinge extending. for and aft in relation to 
the seat, so that it rolls into }he seatBhell to present a 
side surface flush with the seat surface. 
[0048] Instead of a liiechanical frame defining the side 

45 arm, it is possible to use an inflatable arm bladder which 
is deflatable to collapse the arm rest for sleeping. The 
^rni bladder is inflated by ah air pump arid vented using 
an electrically operated vaive assembly, as will be 
apparent to the skilled person. 

50 [0049] In Figure 8, the semi-reclined seat is shown 
partially cut away to illustrate the cushioning. While it is 
possible to orientate the. components of the seat to 
make a substantially flat bed of the components them' 
selves, it can be mechani.caliy more convenient to 

ss arrange the seat frame components simply to adopt a 
more undulating profile in the fully reclined position. 
However, this is not completely satisfactory as a bed 
because the protruding parts of the hunnan anatomy 
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can coincide with the higher parts of an undulating seat 
surface and. similarly, recesses in the human anatomy ' 
can coincide yvith troughs in the seat surface. To counter 
this, the seat has an inflatable front bladder 104 within a 
. seat cushion i 06 towards the front thereof. There is also s 
an inflatable lumbar.bladder 108 in the base of a back 
cushion 110. By inflation of these two bladders, it is pos- ! 
sible to compensate for the undulations in. the seat 
cushipns to' provide support for those parts of the body , 
to either side of the hip. Similarly, the head rest cushion io 
112 has a head bladder 114 in it which can be. inflated 
to create the effect of a pillow of a height vyhich is ciom- 
fortable to the user,. 

[0050] The bladders are indiyidually Inflated by electri- 
cally driven air pumps arid deflated using elecfricaily is. 
operated vent vailves. The skilled person will be aware 
of the suitable air punips and vent valves. These will not 
be describaJ further here except to point out that the 
most suitalale type of equipment will fit in the seat or be 
rnounted in the sidie unit adjacent the seat. ' 2o 

[0051 ] Referring to Figures 9a)-c), as part of the fuse- 
lage side utilities unit 35, there is a foldable table. The 
moulding of the storage locker is formed with a recess 
120. A table surface 122 is hingedly isupported t'oward 
the top of the recess on a shaft 124. The shaft 124 25 
extends along a groove 126 in the storage locker (see 
Fig?.2 and 3), By rotating the table surface 1 22 about its 
hinge into a horizontal attitude,, the end nearest the 
shaft corries into registry with the groove 126 and can 
be slid along the grpove towards the seat and the seat 30 
occupant, for use. The tab|e surface 122 is redeived in 
the groove 126 and is thus maintained in the horizontal 
attitude. When the table is finished with. It can be 
pushed back to line up wKh frie recess, folded and 
stored substantially flat next to the storage Idcker. as 
[0052] the arrangement of seats 1 ^, 1 6 is illustrated - . 
iri Figure 10 for a first class cabin of tWelve seats in a 
vvide bodied aircraft, such as a Boeirig 747. All the seats 
in the cabin axk an-anged facing parallel with the axis of 
the fuselage 10. As a prirriary concern in the. provision 40 
of comfortable surroundings for first class-travel is pri- 
vacy, the lines of seats are arranged in a staggered rela- s 
tionship. The single outer seats 1 2 are longitudinally out 
of alignment witK the double inner seats 16. The stag- 
gering also affords rriore room to manoeuvre in the 45 
aisles 18 as the widest parts of the seats, i.e. across the 
sides of the seat shell, are not coincident. The seats are 
all shown in the seat configuration. It will be appreciated 
that each seat, according to the invention is able to 
assurtie a bed configuration. so 
[0053] Figure 1 1 shows a sixteen seat ari-angement 
for a first class cabin in which the lines of, seats are 
again staggered while remaining facing parallel to, the 
axis of the fuselage. It will be seen that the rear seats of 
the. three rows in this emtjodirnent are in alignment 55 
because of space requirements. As with the seats in 
Figure io, the seats in Figure 11 are able to assume 
either a seat or a bed configuration, although they are 
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shown in the bed conf iguration. . ■. 
[0054] Figures I2a) and b) and 13a) and b) illustrate 
a further form of seat according to the invention. In this 
embodiment, the seat comprises a seat portion 2O0, a 
seat back (including a headrest) 2d2, anda teg rest 206 
which are all mounted between a pair of side flanks 208. 
In the seat configuration, . the .seat back 202 extends 
upwardly out of the ?ide flante 208. An orfentable head 
rest 204 is mpunted on the top of the seat back 202. 
[0055] . A back sheii 210 is pivotably suspended 
between the side flanks 208. The back shell comprises 
a back portion 212 and a. pair of wings 214 which 
embrace the back rest 202 and afford privacy to the seat 
user at head level. A motor (not shown) is arranged to 
driye the back shell 210 as the seat is reclined. The 
back shell 210 tips forward to accommodate the low- 
ered head rest 204 as.shpwn in Fig. 13a). 
[0056] A fonward console or shelf arrangement 21 5 for 
some ancillary equipment is tDositipnaJ in front of the 
seat; It comprises a pair of side walls supporting alower 
shelf 216 which defines a lower storage space 218 for 
srriall items of luggage, such as- a briefcase or 'vanity 
case. The top of the forward console 215 is formed with 
ah inclined top surfabe 220. This inclined top surface 
220 acts as a discouragement to the seat occupant from 
plaping drinks on the unit. 

. [0057] A retractable table 222 is stbwed in the region 
below the surface 220. The table 222 is mounted on a 
carriage, on one side, which is received in a slot 224 in 
the bulkhead moulding 226 of the utilities unit. The table 
222 can be slid along the slot 224 to a position. above 
the lap of the seat user without the need to reorient it 
from another (e.g. vertical) stowed position. 
[0058] Ancillary equipment and controls for use by the 
seat occupant,, as are typically found in the first, dass 
cabin of a commercial aircraft, are an^airiged along the 
bulkhead moulding 226 near the seat. Tiie moulding 
226 is bolted both to the adjacent side shell 208 -and to 
the fbnward console 215. Typ'cal ancillary equipment 
includes a magazine rack 230, a foldable cocktail table 
232, a combined telephone and seat controller 234, an 
ash tray 236 and a television monitor 238. 
[0059] The seat is rearranged into a bed similarly to 
tfie way previously described. The seat portion 200 is 
slid forwards tinder motor power. As this happens, the 
seat back 202 and the headrest 204 follow, reclining 
above the space vacated by the seat portion 200. 
[0060] It will be seen from Figui'e 1 3a) that the end of 
the head rest 204 protrudes rearwardly beyond the side 
flanks 208. A pivot 240 ab>out which the back shelf 210 
tilts fOnwardly is chosen to allow the bottom of the back 
shell 210 to accommodate this fully reclined position of 
the head rest 204. The pivot 240 is located across the 
wings 214 (Fig. 12), above the base of the seait back 
202 where it meets the seat portion 200. Thus, as the 
seat back is reclined, the path swept by the head rest 
204 is accomriiodated by the tilt of the back shell 212 
which causes the base of the back shell to move out- 
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wardly into a gap 242 in front of the seat behind! Thus, 
ini contrast to previously l^nown reclinabie seats, the 
bacl^ is perceived to lilt forward away from the space of 
thepassenger behind as the back rest is reclined. ; 
[0061] The forward console or shelf arrangement 21 5 
of the seat behind is spaced from the scat in front by the 
gap 242 into which the base of the back shell ' 202 
projects. This outward movement of the back shell- 202 
js ijnobiserved by the passenger to the rear because' of 
. the forward unit. The only movement observed by the 
passenger to the rear is of .the back shell pivoting; fofr 
wardly, as the seat back is reclined, or backwardly into 
the upright position, as the seat is moved into the seat' 
cdnfiguration. When the seat is arranged into the seat 
configgration, the back shell. 202 only moves towards 
the gap 242 and does not encroach upon the territory of 
the passenger to the rear, as defined to the; front by the 
front end of the console 21 5. 

[0062] As the seat back 204 is reclmal and the. seat 
portion 200 moves forward, the leg rest 206 is raised 
and a foot rest 244 moves out. In the bed configuration 
the leg rest and the foot rest lie substantially pairallel 
with the seat portion, projecting into the well of the corr- 
sole 21 5 defined between the shelf 216 and the stowed 
tabl^ 222. To support the extended leg rest 206 and foot 
rest 244, a pin (or pins) on the end.of the fotit rest locate 
a socket in the wall of the forward unit. Alternatively, tfie 
leg rest and/or the foot rest could rest on the shelf 21 6. 
[0063] The seat portion is movable either on a ^car- 
riage, or by means of a slide assembly as shownin fig- 
ure 5. Similarly; Figure 5 illustrates how the articulation 
of the component parts of the seat can be achieved! It 
would also be apparent to the skilled person that the 
articulation of the back shell relative to the side shell can 
' be put into effect using a similar motorised gear mecha- 
.'nism. • ■ ' ■ ■ ■ •: . . ' . ' 

[0064] The motorised movements of the seat ' 
described above are cpntrblled and coordinated by a 
controller that is. software programmed accordingly. To 
configure the seat as a bed or a seat, the bccupant has 
only to press the cbn-ect button on the seat control: 
panel. The coordination of the movement of the seat 
components in any of the embodiments described 
herein under software control is not part of this inventiori 
and will not be described in any further detail. Also, 
while autjjrhatic coordination of movement of the seat 
components is required when changing the seat into a 
bed, and vice versa, the movement of the leg rest, the 
foot rest, and Any desired Intermediate position for the 
back rest relative to the seat portion is independently 
controllable by the seat occupant. 
[0065] Figures 1 4 to 24 show further embodiments of 
the invention. In Figures 1 4a) and b) the seat units for 
opposite outboard single lines of seats 12 comprise a 
seat 300, aside unit 302 for storage and a front console 
304 which is connected with the side unit 302. The seat 
300 is accessed from the side opposite the side unit 
■ 302.- •■ ■■ 



[0066] -.Ref erring tp: Figures 14. 15,16and17, itwillbe 
seen that the seat comprises seat sides or side flanks 
306 and a back shell 308, having side wings 309, which 
is movable with respect to the flanks 306. Within the 
5 moveable components of the shell, a seat back 310, a 
seat portion 312 and leg rest 313 are configurable as a 
seat or a bed as before. 

[0067] As the seat compoosnts are moved between 
upright and bed configurations, the bapk shell 308 first 

10 moves backwardly and downwardly and tilts forwardly 
about a lower pivot point P to accommodate the head 
rest of the moving seat back 310. Then, Ss "the seat 
. . rnoves further towards the bed configuration the baCk 
shell 308 tilts further, shifting further reanwardjy and 

is dropping to provide a full bed length. 

[0088] The seat 300 will be reqUired for use in a posi- 
tion intermediate the upright and bed configurations at 
some times. While the seat portion 312 can provide the • 
■ seating surface simply by moving on, for example, a 

20 slide as described above, it is preferable that the seat . 
portion 312 tilts upwardly at the front in the Intermediate 
positions such that the user is cradied atrout the hip 
while seated. Thiis is considered to be a more comforta- 
ble intermediate position than if the seat was simply hor- 

ss izontal, in, which arrangement the user tends to slip. 
■■ . fonward on the seat over time. ■ 

[0069] As with previous embodiments, the user's feet 
in this embodiment are received within a foot well 346. 
However, in this embodiment the front structure 304 

30 defining the foot well is fprrped with a recess in which a 
television monitor 348 is stored. Also, the foot well 346 
is usefully used to accommodate a stowed table 350. 
10070] The table is supported on one side in a channel 
352 by meens of a carriage arrangerhent 324 which is 

35 shown in more. detail in Figure 19. The. carriage has a 
rubber brake 326 yvhich is actuated to engage a surface 
of the channel 352 in order to brake the table in position 
by a series of linkages and k hand-operated lever(not 
shown). Thus, the table is already in a deployed 

40 arrangement even in the stowed position. The channel 
for thetalDle extends into the region of the arm rests of 
the seat in order that the table can be pulled up close to 
the body of the user seated in the upright position (See 
Fig.17b). 

45 [0071 ] Figures 20a) to d) illustrate a further alternative 
form of the invention in which the seat is supported by a 
dolly wheel 342 thfft e)ctends from beneath the seat por- 
tion 31 2 toward the front. . 

. [0072] Also in this embodiment tHe orientatidns of the 
so seat back shell 308 in the upright, ihtermediate reclined 
and bed positions is shown.in Figure 20c). It will be seen 
that thie shell drops downwardly as the seat is reclined 
and then tips fonwardly as the head rest reaches the bed 
position in order to accommodate the full bed length. In 
55 this way, the seat back shell does not extend over frie 
front console 304 of the seat unit behind. . 
[00731 Figure 17 illustrates the movement of the back 
shell 308 as the seat is adjusted between the seat and 
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the bed configurations. Position A is for the upright seat. 
Progressing to the Intermediate position, the back shell 
308 firstly begins to drop downwardly through position B 
so that the wings 309 of the. shell 30iB move generally 
with the head rest, maintaining the same degree of pri- 
vacy at head level for the seat occuparit Thereafter, as 
the head, rest is lowered to the bed configuration, the 
back shelf tilts forward to position C about a pivot point. 
P . which is located about one-third of the length of the 
back shelf from the bottom. In this way, the wider 
(upper) parts of the wing 309 of the back shell 308 are 
closer to the seat, flanks, maintaining the sense of pri- 
vacy for the seat occupant when lying down. It will be 
. apparent from Figure 17 that the pivot point P is fixed 
relative to the back shell 308. ' . 
[0074] One mechanism by which the seat compo- 
nents are rripvablejs shown in the upright, intermediate 
and bed configurations in Figures 18a) to c). The mech- 
anism comprises a pair of side members 320 (one 
shown) which support a seat frame part 322 which is 
movable forwardly on a slide arrangement (not shown). 
As the seat frame 322 progresses fonwandly, .jt takes 
with it a hingedly. connected back frame 324. The path 
followed Jay the back frame 324 is dictated by a slotted 
member 326 along which rides a bearing 328 attached 
to the back frame 324, An independently actuated leg: 
rest frame 330 is hingedly connected with th^ forward 
end of the seat frame 322. A first hydraulic actuator 332 
is cprinected between one or each of the side members 
320 and the seat frame 322. A second hydraulic actua- 
tor 334 is connect^ between the frame 322 and the leg 
rest 330. 

[0075] A seat sub-rframe 336 is hingedly connected 
with the fonward part of the seat frame 322. The sub- 
frame 336 supports the seat portion 312 of the seat. It 
will be.noted that an upper edge 338 of the side member 
320 is formed with an. undulating profile on wtiich rides 
a bearing 340 connected with the rear end of the sub- 
frame 336. An articulated linkage 344 Is pivotably con- 
nected between a point towards the lower end of the 
back frame 324 arid the end of the sub-frame 336v A 
dolly wheel 342 is attached to the front of the sub-frame 
336. As with previous embodiments, a foot rest (not 
shown) is telescopically received in the leg rest 330. 
[0076] From the upright position shown in Figure 1 8a), 
it will be seen thai the linkage 344 is fully extended, 
holding the back of the sub-frame up above the edge 
338. The set frame 322 moves fonwardly out of the 
member 320, taking with it the sub-frame 336 and draw- 
ing down the back frame 324. the slotted member is 
free moving, altering its attitude as the base of the back 
frame 324 is drawn fon^ard by the moving seat frarrie 
322. As the back reclines it lowers the sub-frame gradu- 
ally to rest on the edge 338. The sub-frame 336 follows 
an initial trough in the profile of the «Jge 338! This low- 
ers the rear of the seat portion 312 in the intermediate 
positions to ,cradle the hips of the seat occupant There- 
after, the rear of the sub-fr&me 336 is caused to rise on 



the profile, such that the seat part is substantially in a 
plan^ with the seat back 310 in the fully reclined bed 
.configuration. 

[0077] In the bed configuration, the dolly wheel 342 ' 

s supports the otherwise cantileivered seat frame 322. 
The leg rest and foot rest are independently actuatable. 
However, to configure the seat as a bed, movement of 
the leg rest 330 and the foot rest are also automatically 
coordinated with the progression of the seat frame 322. 
. ro. While hydraulic actuation is shown, it is pdssilale to actu- 
ate the seat components in other ways, such as by 
direct motor drive as previously described. 
[0078} With reference to Figure 22, as with pre^vious 
embodiments, the leg rest and fobt rest in this enhbbdi- 

rs ment are received within a foot well 346 in the forward 
console 304 in which a television monitor 348 is stored. 
The television monitor 348 is pivotably mounted on a 
slide on which it can be rotated flat and slid back into a 
storage slot in the top of the consol e 304 or slid out and 

20 erected to provide a screen facing the seat occupant. 
Also, the console 304 is usefully used to stow a table 
350. The table is supported oh one side in a channel 
352" by means of a carriage arrangement 354 which is 
shown in more detail in Figure 21 a) and b). The carriage 

25 has a friction brake 356 which is biased to engage a sur- 
face of the channel 352 in order to brake the table In 
position by a series of linkages 358 and a hand-ojaer- 
ated lever 360. Thus, the tabfe- SSO is already in a 

, cJepIoyed attitude in the stowed position. The seat occu- 

30 pant simply has to pull on the lever 360 both to release 
the table 350 and.pull it out for use. The channel 352 for 
the table extends into the region of the arm rest formed 
in the top of the f Iank306 in order that the table can be 
pulled up dose to the body of the user seated In the 

35 upright position (See Rgure 22). ■ 

■ [0079] Figure 23 illustrates the seat of f=igijre 14b) in 
whiich the side unit 302 is formed with a louvred opening 
361 adjacent the front of the seat just above floor level; 
Similariy, there is a loiivre?! opening 362 at the fear of 

40 the'side unit 302 and a similar opening 364 at the front 
of the side unit 302. These provide decompression 
vents for the enclosed space of the side unit 302. For 
this purpose, stiffening webs 366 inside the side unit 
302 are formed with openings to allow a free flow of air 

45 within the side unit space. 

[0080] . Figure 24 shows a; modification of the previ- 
ously described seat, in a double row arrangement. A 
privacy screen 370 is hingedly connected with this side 
unit 302. the screen.is actuated to rise out of the side 

50 unit 302 through its slot by means of a telescopic gas 
strut 372. It tnay. alternatively be motor or tnanually 
actuated. It will be appreciated that complementary 
seats in the lines 16 and 14 can be arranged together 
with a pair of privacy screens for individuail use by each 

55 occupant, as opposed to the single screen shown in 
Figure 24. 

. [0081] Figure 25 illustrates a 16-seat arrangement for 
an extended first class accommodation area. It will be 
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seen that the arrangement is similar. to that in Figure 11 . 
The seats in adjacent lines are stagg.ereid so that each 
has more privacy with respect to the line on the opposite 
side of the aisle. However, the puter lines of seats follow 
the shape of the adjacent fuselage. Also, the double 5 
Seats in the inner line point toward each other: As the 
fuselage narrows the converging pairs of seats provide 
additional aisle space in the narrower nose part of the, 
cabin. . ■ 

[0082] Figure . 26 illustrates a 12-seat arrangertient 10 
similar to that in Figure 10 exceipt, ^gain, for the con- 

. verging pairs of seats Jh the inner row and the outer 
lines of seats following the shape of the fuselage. 
[0083] To reduce the extent of the extended f irst class 
accommodation in Figure 25, it is possible to modify the is 
rearmost outboard seat arrangements 376 by bringing 
them forward as shown in Figure 27. However; this 
causes the standard length seat unit to intrude upon the 
space by the front cabin doors that must be kept clear 

. foi- take-off and landing. Thus, the front console 380 on so 
these rear outer seats is modified to have an extendible 
front bulkhead 382 which can b^ moved outwardly into 
the door space in flight and retracted for take off and 
landing. 

[0084] Referring now to Fig. 28 an alternative config- 25 
uration for a display screen such as a television monitor 

. 400 is shown; The display screen 400 is mounted on .the 
forward console 304, at a suitable height for eaSe of 
viewing by an occupant of the seat 300. Iri the ernbodi- 
ment shown the monitor 400 is placed at ttie top of the 30 
console 304 and the top of the console 304 is accord- 
ingly of a suitable height. Ttie monitor 400 js-piyotally 
mounted about a substantially horizontal axis perpen^ 
dicular to the longitudinal axis of the accommodation 
unit as a vvhole and provided at the edge of the console as 

. 304 closest to the seat. The monitor 400 is thus pivota-. 
ble between a display position 402a and a stowed posi- 
tion 402b. The pivot axis is shown generally at 401 . The 
monitor 400 is jointed to the axis 401 by a brackeft 403 
and is further pivoted to the top end of the bracket 403 10 
at a further pivot axis 405. Accordingly, when the moni- 
tor 400 is in the display position it is adjustable about 
this further pivot axis 405 to a desired viewing jjosition 

. by the user, one such position being shown at 402c; 
[0085] A console cover 406. is further provided. The 45 
cover 406 is positioned to close the area in which the 
console is stowed |n its stowed position 402b. As a 

' result the cover 406 provides proteotipn for the monitor 
400 when it is stowed away. The cover 406 is also close- 
able vyheri the monitor 400 is in the display position so 
402a to prevent other objects being placed in the stor- 
age space which could interfere- with subsequent oper- 
ation. In either configuration the cover 406 preserve the 

■ aesthetic line of the accommodation unit as a whole. 
The coyer 406 is pivotabFy mounted about an axis pai-al- ss 
lei to pivot axis 401 but at the opposed side of the top of 
the console 304. Accordingly the cover 406 simply piv- 
ots up aiid out of the way to allow the monitor 400 to be 
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moved betvyeen stowed and display positions, and piv- 
ots back down to cover the top of the console 304! 
[0086] Movement of the monitor 400 between its 
stowed and displayed positions, and . incorporating 
movement of the Cover 406 may be achieved either 
manually or by ah automatic drive mechanism as appro- 
priate. It will be appreciated that other mounting 
arrangements than pivoting arrangements, for example 
retracting or sliding arrangements, could be used for 
either or. both the monitor 400 knd .cover 406. 
[0087] Alternatively the pivot mountings for the moni-; . 
tor 400 and cover 406 could be reversed as appropriate. 
[0088] Referring now to Figures 29 to 31 an alterna- " 
live seat articulation mechanism is shown allowing 
movement of the chair between a seat position and a 
bed position. . 
[0089] Figures 29a to d illustrate the various principle 
components in the arrangement, shown in bold,, as 
appropriate for clarity. The seat includes a seat back 
420. a seat poiiion 422 and a leg rest 424, The seat fur- 
ther includes a movable back shell 426. 
[0090] Referring to Fig. 29b the seat includes a first 
fixed guide 428 having a guide slot 430. The seat back 
420 includes a. bracket 432 and guide bearing 434 
received in the guide islot 430. Accordingly forward 
motion of the seat back 420 is guided by movement of 
the guide bearing 434 along the guide slot 430 together 
with a hinged attachment 436 to the seat portion 422. 
[0091] Also connected to the upper end of the first 
fixed guide 428 is an arm 438 which is pivotably 
mounted on the tirst fixed guide 428 at its lower end and 
pivotably mounted to the fixed shell 426 at its upper erid. 
The fixed shell 426 is also pivotably mpunted to a 
cranked arm 440 at its upper end. The elbbw of the 
cranked arm 440 is pivotably mounted to the. first fixed 
. guide 428 at a pivot point 442 arid is pivotably mounted 
to and raisable by the push rod of a fluid or other suita- 
ble linear actuator 444 at its lower end. 446. The back 
shell 426. is driyeable downwardly and rearwardly.by 
upward mo^on of the actuator 444 as guided by the 
arms 438 and 440. 

[0092] Referring to Rg. 29c a second fixed guide 448 
includes a. second guide slot 450. A.bracket 452 is fix- 
edly mounted to the seat portion 422 at, its. upper end 
and includes a second guide bearing 454 in the second 
guide slot 450. Also shown in Fig. 29c is a linear actua- 
tor 456 for raising the leg rest 424 relative to the seat 
portion 422. 

lOOSisi The seat portion 422 is additionally guided by 
a support arm 458 shown in Fig. 29d. The support arm 
458 is driyeatple linearly forwardly by a linear. actuator 
460 and, as can thus be seen in Figs. 30 and 31 is 
formal of two stages 462 and 464 which e^dend linearly 
telescopically. 

[0094] Operation of the arrangement shown in Rgs. 
29 to 31 will now be described. In the scaling position 
. shown in Fig, 29. the seat.back 420 is fully upright and 
the leg rest .424 is fully retracted. The first and second 
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. guide bearings 434, 450 are at their rear most positions 
in their respective guide slots 430, 454. support arm 
458 is fully retracted and back shell 426 is in its foPArard- . 
most and ujjpermost position. 

[0D95] In Fig. 30 the seat is shown in k reclined posi- 5 
■ tion. The back shell 426 is driven to its rearrnost, lower- 
most position by actuator 444 cooperating with guid6 . . 
arms 438 and 440. The. support arm 458 has been 
nioved forwardly to an intermediate telescoped position 
by the linear actuator 460 drawing these at portion for- ro 
wardly and adjusting its orientation as determined by, 
the cooperation of second guide slot" 450 and second 
guide bearing 454. The.selat back 420 is also drawn for- . 
.ward by the seat portion 422 at hinge 436 as guided by 
the cooperation of the first .guide slot 43.0 with the first is 
guide bearing 434. The leg rest 424. is raised by linear 
actuator 456 (not shown); in addition a foot rest 466 is 
slidably mounted in the leg rest 424 is driven to an 
extended position by a suitable actuator (not shown). 
[0096] Fig. 31 shows the seat back 420, seat portion 20 
422 and leg rest portion 424 in their final positions with 
support arm' 458 in its fully extended position, it will be . 
seen that the .support arm .458 i$ spaced very slightly 
from the supporting surface 459 to provide support 
should excessive weight be applied to the distal end of 25 
the seating arrangement. . 
[0P97] The steps set out above are reversed to return 
the seats to its seating pDsition. 
[0098] While various embodiments have been 
describKl it is to be noted that a feature referred to in 30 
relation to one embodiment could equally well be lised 
in relation to the others. For example, the movable and 
retractable arnispf RgureS:2, 3, 4 and 5 canbe used in 
the seats of Figures 12 onwards. SimiJaNy, the table; 
seat corTtrol panel and other Ancillary, dquipririent of the as 
seats of Figures IS onwards can be used in relation to 
the seat of Figures 2, 3, 4 and 5. Thus, while various 
■ embodiments of the invention have been described by 
way of example, K wilt be apparent to the skilled person 
that various modifications and alterations can be -made- 40 
without departing from the invention. The invention is 
intended to be limited only by the spirit and scope of th^ 
accompanying claims. 

Claims -45 

1 . A seat for an aircraft comprising a seat portion and 
a back portion, the back portion being movable 
betyveen a substantially upright and a recliried posi- 
tion in relation to the seat portion, the seat portion . so 
being movable forwardly to accommodate the back 
portion in the reclined position, the seat further 
comprising a first member, arranged toward the 
front of the seat portion, which member is adjusta- 

- ble as a support to compensate for undulations in ss 
the seat wheri the fciack portion is in the reclined 

■ position. 
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2. The seat as claimed in claim 1 ; including a second ' 
member arranged toward the base of the back por- 
tion which second member is adjustable as a sup- 
port, to compensate for undulations in the seat, 
when the back portion is in the reclined position, 
and preferably in which the first and/or the second 
member is inflatable. 

3. A vehicle accommodation unit including a seat as 
claimed in any preceding claim, comprising a bulk- 

. head panel for supporting the table, a table top piv- 
otably mounted to the bulkhead to be pivotable 
between, a deployed position and a stored position 
about a pivot point which is recessed in.relation to 
the bulkhead, and a groove defined in the bulkhead, 
the top being receivable, in the deployed position, 
along the groove such that the top is maintained in 
the deployed position when receivai in the groove. 

4. A seat as claimed in daim 1 or 2 for ah aircraft com- 
prising a back shell arranged behind the back por- 
tion, at least a lower portiori of the shell being 
movable reanwardly to accomrribdate the back por- 

' tion in the reclined position, preferably in which at 
. least the lower portion of the back portion is pivota- 
- ble about an axis extending across .the seat, the 
said axis being arranged interrfiediate the top and 
bottom of the back shell, and preferably in which an 
upper portion of the back shell . above the said axis, 
is arrang«j to tilt fonwardly as the lower portion 
moves rearwardly. • ; 

5. A seat as claimed in claim 1 or 2 comprising a tack 
. shell iarranged behind the back port, the shell being 

Ibwerable as the back portion is lowered from the 
upright position, preferably in which the back shell 
initially riioves with the bade portion and, thereafter, 
tilts about an axis intermediate the top and the bot- 
tom of the back shell to. accommodate the reclining 
Isack portion. 

6. An arrangement of seats in an aircraft comprising at 
least one line of seats as clainied in dai.m 4 or 5. 
and a front unit before each seat, the front unit 
being spaced from the seat in front by a gap in 
which the back shell moves. ■ 

7. A seat as claimed in claim 1 or 2 of any of 4 to 6 
• comprising a front unit before the seat, the front unit 

containing ancillary equipment for use by the seat 
occupant, preferably a television monitor, and/or a 
stowed table whiish is deployable for use by the seat 
occupant. 

8. A seat as claimed in daim 7 in which the seat is 
configurable as a sleeping surface, the front unit 
defining a foot well into which a front part of the seat 
projects when configured as a sleeping surface; 
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and preferably in which the seat comprises a leg 
rest portion and a foot rest portion which projects , . 
• into the foot well when configured ^ a sleeping sur- . 

■ !'ace. ' ■ ' ' ■ 

5' . - : .■ . . .. 

9i A seat as claimed in claim 1 or 2 or any of 4 to. 8 ' 
comprising a seat and a front unit for the seat defin- 
ing a recess into which the legs of a user of the seat 
can project, at least a portion of the front unit tteing 
movable forwardly to provide an extended space for io . 

.. the user's legs in front of the seat,- and preferably in 
which the front unit comprises a'foiward buikhead 
portion that is movable fohwardly to pifovide the ' 

^. extended space. '. . ' ' 

■ ■ . . ' - is' 
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